Since diabetic nephropathy is one of the most serious complications in patients with non-insulin-dependent diabetes (NIDDM) and the number of diabetic patients who are being newly placed on dialysis treatment is increasing rapidly, it is necessary to develop methods for the treatment of this condition. Control of systemic hypertension is one factor in successful treatment. Decrease in the rate of decline of glomerular filtration rates (GFR) and decrease in urinary protein excretion have been reported in diabetic patients whose blood pressure was properly controlled (1, 2) .
Recent evidence suggests that the restriction of dietary protein may be able to slow the progression of chronic renal insufficiency that results from a variety of disease states, including diabetes (3-7).
However, most of the results for evaluating the effects of long-term dietary protein restriction on the rate of decline of GFR were obtained from studies in patients with insulin-dependent diabetes (IDDM). It is still unknown whether dietary protein restriction has a beneficial effect on proteinuria in NIDDM patients.
Therefore, to elucidate this question, in the present study we evaluated the effects of short-term dietary protein restriction on proteinuria and renal function in NIDDM patients with overt nephropathy. and blood pressure control were unlikely to account for the reduction of proteinuria in the patients placed on the low protein diet. Reductions in urinary albumin excretion rates achieved by short-term (3-week) dietary protein restriction have been reported in proteinuric IDDM patients (8) . Therefore, a low protein diet might be effective in both chronic prevention of the decline of GFR (4-7) and acute reduction of proteinuria. The mechanism underlying the effects of low protein diets on diabetic nephropathy is still unknown. In a micropuncture study of diabetic rats, it was reported that one of the functional abnormalities of diabetic kidneys was an increase in GFR due to increases in both glomerular capillary pressure (PGC) and flow (QA) (9) . These intrarenal hemodyna mic changes have been considered to be a result of glomerular injury and proteinuria (10). Zatz and co-workers have clarified the importance of dietary protein intake in these hemodynamic changes in diabetic kidneys (11) . In their study, diabetic rats placed on a high protein diet showed an elevation of the single nephron glomerular filtration rate (SNGFR) due to increases in both PGC and QA, and they presented albuminuria, while a low protein diet limited single nephron hyperfiltration to near normal levels by reducing PGC and QA, and prevented albuminuria. Therefore, amelioration of abnormal renal hemodynamic changes by dietary protein restriction could be considered to be an important factor in the prevention of proteinuria in diabetic nephropathy. However, it is still unclear whether a mechanism similar to that outlined above could operate to increase proteinuria in established diabetic nephropathy. Further study will be necessary to Fig. 1 elucidate the mechanism underlying the effects of a low protein diet on proteinuria in established diabetic nephropathy. Decrease in the fat intake in low protein diets might be a factor since hyperlipidemia has been reported to increase glomerular damage in chronic glomerular disease (l2).
In the low protein diet, carbohydrate was substituted for protein as a source of calories. This additional carbohydrate intake is contrary to the traditional diet therapy of diabetic patients and may disturb their glycemic control. Therefore, patients to be placed on a low protein diet require consultation with dietitians to change long-standing dietary habits. In the case of diabetic patients with nephropathy, it is still unclear whether a low protein diet affects blood glucose and lipid status. The adverse effects of these low protein diets are also uncertain. Recently, Viberti and colleagues demonstrated that, unlike animal protein, vegetable protein did not increase GFR (13) , and they suggested that vegetable protein could be added to low protein diets. Therefore, the quality of the protein as well as its quantity could be important in diet therapy for diabetic nephropathy.
In conclusion, a low protein diet can decrease urinary protein excretion in NIDDM patients with nephropathy. Further studies will be necessary to determine the effects of long-term low protein diets on diabetic nephropathy, nutritional status, and other diabetic complications.
